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Amendments to the Specification: 

Please replace the paragraph spanning pages 3-4 with the following amended paragraph: 

For porous metal membranes such as porous stainless steel and microporous noble 
metals, Knudsen diffusion or combined Knudsen diffbsion-surface diffusion are the primary 
mechanisms by which gas transport occurs across the membrane. For dense metal membranes 
such as palladium or palladium alloy foil or film, however, the primary mechanism of gas 
transport through the metal layer is traditional chemisorption-dissociation-diffiision. Broadly 
stated, chemisorption-dissociation-diffusion transport involves chemisorption of hydrogen 
molecules onto the membrane surface, dissociation of hydrogen into atomic hydrogen, 
transportation of atomic hydrogen through the dense metal, reassociation of atomic hydrogen 
into hydrogen molecules, and disorption desorption o f hydrogen molecules from the media. 
While Knudsen diffusion typically offers greater flow rates across a membrane than 
chemisorption-dissociation-diffusion, Knudsen diffusion suffers from reduced hydrogen 
selectivity as compared with ch e misDoitioii chemisorption- dissociation-diffusion. It is also 
known that the interaction of a gas stream with catalytic materials can increase the concentration 
of hydrogen within the reactant or process gas stream. Such catalytic materials enhance the 
water/gas-shift reaction whereby carbon monoxide is reacted with water to form carbon dioxide 
and hydrogen gas. Catalytic materials also promote the decomposition of ammonia, which also 
increases the concentration of hydrogen. 

Please replace the paragraph spanning pages 14-15 with the following amended paragraph: 

The outer surface of the barrier layer 28 is the surface onto which the precious metal 32, 
such as palladium, can be deposited. Palladium serves to chemisorb hydrogen molecules, with 
subsequent dissociation, proton transport through the thickness of the palladium coating and 
finally, reassociation of hydrogen in the permeate gas stream. The thickness of the applied dense 
palladium layer 32 should be less than 100 microns and, more preferably due to the cost of the 
noble metal, less than 15 microns thick. To further reduce the thickness of the palladium layer, a 
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tantalum/niobium (Ta/Nb) structural layer 30js applied onto the barrier layer 28. The Ta/Nb 
layer should be understood throughout this application to comprise either Ta or Nb or a 
combination of both elements. The final palladium layer 32 is used in the disclosed hydrogen 
gas separation concept of this invention to serve as the catalytic activator, initiating 
chemisorption and dissociation of gas phase hydrogen. Limited mixing of the Pd and Ta/Nb can 
be expected to result in a very narrow diffusion zone. 



3 

PAGE 4/15 * RCVD AT 8/5/2005 3:32:03 PM [Eastern DayOght Time] * SVR: USPTO-EFXRF-6/30 * DNIS:2738300 * CSID:724 337 5959 * DURATION (mm-ss^M-M 



